Osmotically induced pressure difference in the cochlea and its effect on cochlear potentials.
The electrophysiological effects observed during scala tympani displacements in low-frequency biasing experiments, an increase of the summating potential (SP) together with a decrease of the compound action potential (CAP), correlate well with the effects found in guinea pigs with evoked endolymphatic hydrops. This contributes to the hypothesis that displacement of the basilar membrane underlies the changes found in endolymphatic hydrops. A major difference between both experimental situations is that in low-frequency biasing the basilar membrane is continuously moving, whereas in hydrops the hypothesized displacement would be static. To evaluate the importance of this difference, experiments were performed which attempted to evoke a static displacement of the basilar membrane by perfusing the perilymphatic spaces with perfusates of various osmolalities. Perfusion with hypotonic perfusate (183 mOsm/kg) increased the SP and decreased the CAP (4 kHz stimulation) whereas perfusion with a hypertonic perfusate (397 mOsm/kg) decreased both these potentials. The cochlear microphonics were hardly affected. These data demonstrate that both experimental situations (biasing, i.e. dynamic displacement and osmotic pressure, i.e. static displacement) cause similar changes in the SP and the CAP and the data support the hypothesis that basilar membrane displacement towards scala tympani is an important contributing factor to the electrophysiologic changes in endolymphatic hydrops.